Heterogeneity of defects in mitochondrial acetoacetyl-CoA thiolase biosynthesis in fibroblasts from four patients with 3-ketothiolase deficiency.
Deficient mitochondrial acetoacetyl-CoA thiolase in fibroblasts from four patients with 3-ketothiolase deficiency was studied using immunochemical methods. We also examined fibroblasts from two heterozygotes, the mother and the brother of the case 1 patient, identified on the basis of the results of the enzyme activity measurements, using 2-methylacetoacetyl-CoA as substrate. The results were as follows: 1) in fibroblasts from all four patients, the thiolase activity using acetoacetyl-CoA was not activated by K+, although that of the controls and the heterozygotes was activated about 2-fold. 2) by immunoblot analyses, mitochondrial acetoacetyl-CoA thiolase was not detectable in fibroblasts from cases 2 and 3, although a very faint band was seen in tissues from cases 1 and 4. However, the band of mitochondrial 3-ketoacyl-CoA thiolase was clearly detected in all patients to the same extent as in the controls. 3) mitochondrial acetoacetyl-CoA thiolase was observed after pulse labeling for 1-h and a 72-h chase period in three cell lines (cases 1, 2, and 4), but was fainter compared to the controls. In another cell line (case 3), a fluorographic band at the same position was detected following a 1-h pulse, but disappeared following a 6-h chase. These results demonstrate heterogeneity in the enzyme defect resulting in a deficiency of mitochondrial acetoacetyl-CoA thiolase in fibroblasts from patients with 3-ketothiolase deficiency.